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Abstract
Liver transplantation has become the best treatment option for cirrhosis, acute liver failure and some tumors. 
The great advances of recent years have yielded very good results in the long-term survival of these patients. 
The main complications that occur are vascular and bile duct alterations in the liver graft, relapses of the 
underlying disease, renal failure, opportunistic infections, and in the long term development of metabolic 
syndrome, cardiovascular disease, and new malignancies. Currently, several highly complex medical centers 
in this country perform liver transplants. For this reason it is important for scientists to know the most important 
aspects in the care of these patients.
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INTRODUCTION

Liver transplantation (LT) is a treatment which has been 
accepted for treatment of advanced liver disease all over the 
world-wide since the 1980s (1). It is currently the therapy 
of choice for acute liver failure in patients with poor prog-
noses, for chronic liver insuffi  ciency, for treatment of pri-
mary liver tumors and for some metabolic diseases. Great 
advances have been made since 1963 when Dr. Th omas 
Starzl performed the fi rst successful LT (2). Currently long 
term patient survival and liver graft  survival rates are very 
good (Figure 1) and provide good patient quality of life 
including restoration of normal daily activities (3). Th ese 
favorable results are due to improved surgical techniques, 
bett er perioperative care, the use of new and more eff ec-
tive immunosuppressants, and careful selection of suitable 
patients. Th ere has been a progressive depuration of surgi-
cal techniques over the last 40 years which has lead to safer 

procedures for the patient. With the introduction of the 
piggyback technique which preserves the vena cava we have 
obtained shorter surgical times, shorter hot ischemia times 
with shorter anhepatic phases, and decreased blood loss 
without the need for venovenous bypasses. Th is has further 
decreased complications and costs making the piggyback 
technique the current surgical technique of choice (4). 
Choledocholithotomies are preferable to biliary anasto-
mosis because they allow for physiological bile fl ow to the 
duodenum because they allow the sphincter of Oddi to 
continue functioning. Th is avoids intestinal contamination 
of the bile ducts and allows performance of diagnostic and 
therapeutic interventions (5). When the recipient’s bile 
ducts present problems, it is possible to choose a Roux-
en-Y hepaticojejunostomy. Th ese cases include abnormal 
ducts such as in primary sclerosing cholangitis (PSC), abs-
ence of bile ducts such as in bile atresia, bile ducts aff ected 
by earlier surgery, and cases of inadequate agreement in 
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the sizes of the donor and the recipient. Perioperative care 
has shown bett er results with rational protocols of transfu-
sions, appropriate coagulopathy and acidosis correction, 
hypothermia prevention and maintenance of low central 
venous pressure (6). All these changes have allowed for the 
possibility of early extubation for a large number of patients 
which is associated with fewer complications including 
infections and renal injuries and has also resulted in shorter 
hospital stays and lower resource requriements (7).

Figure 1. Results of patients survival and liver graft s in the United States, 
Annual report 2009 OPTN/SRTR – Modifi ed from P. Th uluvath (3).

INDICATIONS AND CONTRAINDICATIONS

Th e main indication for LT is hepatic cirrhosis. Chronic 
hepatitis C virus (HCV) infections are the most fre-
quent cause in the western world followed by alcohol and 
nonalcoholic fatt y liver disease (NAFLD). In Asia and 
Africa the main cause of cirrhosis is chronic infection by 
hepatitis B Virus (HBV) (8). Other liver disease etiolo-
gies and their frequencies among liver transplant patients 
appear in Figure 2. In our fi eld the main indication for 
transplantation is liver disease resulting from alcohol use. 
In the case of patients with cirrhosis, those classifi ed B 
or C on the Child-Turcott e-Pugg (CTP) scale who have 
complications such as spontaneous bacterial peritonitis, 
refractory ascites, persistent/recurrent hepatic encepha-
lopathy and persistent variceal bleeding are candidates 
for transplantation. For patients with cholestatic diseases 
transplants are indicated in moderate to severe cases hyper-
bilirubinemia, untreatable pruritus, and in persistent cho-
langitis (specifi cally in primary sclerosing cholangitis when 
cholangiocarcinoma has been ruled out and when there is a 
dominant stenosis that cannot be solved with interventio-
nal treatment). Transplants for hepatocellular carcinoma 
have had very good long term results and a low percentage 
of relapse. Th ey are accepted everywhere in the world as 
long as the Milan criteria are fulfi lled (9). Th is means that a 
single lesion must be smaller than 5 cms, or 3 lesions must 
be smaller than 3 cms. 

Th ere have been multiple att empts to expand the Milan 
criteria to include patients with more advanced diseases for 

transplants. To date, the San Francisco criteria have shown 
good results for patients with a single lesion smaller than 
6.5 cms or 3 injuries smaller than 4.5 cms when the sum 
of these lesions is less than 8 cms (10). Nevertheless these 
criteria have not been accepted by the entire community 
of medical specialists. For acute liver failure, a liver trans-
plant is the only defi nitive therapy for those patients who 
would otherwise have poor life expectancies. Th e King´s 
College criteria (Table 1) list various factors which can lead 
to adverse prognoses and which can be used as reference 
points for selection of transplant patients (11). Patients 
who have progressively developing cirrhosis, usually those 
with a CTP score greater than 7 points or a MELD score 
greater than 11, must be referred to a liver transplantation 
center for early evaluation and follow-up so that trans-
plantation can be done under the best possible conditions 
rather than waiting for the appearance of complications 
that might prevent a transplant. 

Figure 2. Etiology of hepatic disease in liver transplantation in the 
United States UNOS 1992-2007. 

Table 1. King´s College criteria for liver transplantation in acute hepatic 
failure. HE: hepatic encephalopathy. PT: prothrombin time. Modifi ed 
from Julie Polson (11).

Transplant Criteria
Acetaminophen-
induced acute 
liver failure

pH arterial < 7.3 (independent of HE level)
o
TP > 100 second (INR > 6.5) plus creatinine > 3.4 
mg/dL with HE grade III or IV 

Non- 
Acetaminophen-
induced acute 
liver failure

TP > 100 seconds independent of HE 
o
3 of the following independent of HE

Toxicity due to drugs or undetermined causes
Under 10 years old, or over 40 years old
Interval between onset of jaundice and onset of 
HE greater than 7 days
TP > 50 second 
Serum Bilirubin > 17.5 mg/dL
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Contraindications include advanced cardiopulmonary 
disease which has a prohibitive risk for this surgical proce-
dure. Th is includes symptomatic coronary disease, severe 
ventricular dysfunction, advanced cardiomyopathy and 
severe pulmonary hypertension (SPHT) with an average 
pulmonary artery pressure over 50 mmHg. In cases of 
moderate pulmonary hypertension right catheterization 
must be performed with measurement of pulmonary vas-
cular resistance (PVR). A transplant can only be considered 
when PVR is less than 240 dynes/cms/sec. Other contra-
indications are uncontrolled or cured extrahepatic malig-
nancies (except for superfi cial skin cancer) according to 
oncological criteria, uncontrolled infectious systemic pro-
cesses, lack of adequate psycho-social support and active 
alcohol/psycho-toxin abuse. In order to consider a patient 
with alcoholic cirrhosis as candidate for LT the majority of 
centers demand a 6 month minimum abstinence time. In 
addition to a determined time of abstinence, many experts 
currently think that adhesion to a rehabilitation program 
with a good social and family support is required. Obesity 
is not always a contraindication; only patients in morbid 
states of obesity with corporal mass indices over 40 are 
contraindicated for transplants. In recent years patients 
over 65 years (12) and those with HIV infections (13) have 
begun to be considered for liver transplantation, but only 
aft er exhaustive multidisciplinary evaluations of each parti-
cular case. Renal failure is not considered to be an LT con-
traindication, but patients with chronic renal disease with 
creatinine depuration under 30 ml/min, renal biopsy with 
glomerulosclerosis over 30% or hepatorenal syndrome on 
dialysis for more than 12 weeks should be undergo combi-
ned liver and kidney transplant.

SELECTION FOR TRANSPLANT AND ORGAN 
ALLOCATION

Recent continuing good results have led to a large increase 
in the number of LT centers around the world and, con-
sequently, in the number of patients referred to these pro-
grams. As a result a worsening shortage of organs related 
to this rising demand has developed, and waiting lists are 
becoming longer and longer. 

Th e process of distribution of organs from deceased 
donors has been one of the most controversial issues in 
liver transplantation. Patients were initially selected to 
receive donated organs on the basis of their CTP scores and 
the length of time they had been on the waiting list. Th is 
method had the disadvantages of subjective evaluations 
of symptoms for CTP scores, failure to incorporate renal 
functions in the CPT, and too litt le weight given to time 
on the waiting list. Patients had a 12% annual risk of dying 
while on the waiting list (14). Organ allocation must fulfi ll 

the following characteristics: transparency, objectivity and 
justice, plus the patient must benefi t from the transplant. 

Th is is why the MELD score (Model for End Stage Liver 
Disease) began to be implemented in the United States in 
2002. Th is score was originally developed to evaluate the 
prognoses of patients who were being considered for tran-
sjugular intrahepatic portosystemic shunts (15). Th e MELD 
score is based on a logarithmic calculation of 3 variables: 
bilirubin level, plasma concentration of creatinine and the 
INR. Th is calculation is used to objectively predict the risk 
of death within 3 months. Various studies within and outside 
the United States validate the utility of the MELD score for 
allocation of organs for LT. High scores ranging from 6 to 40 
points indicate greater risks of death and therefore a need 
for an early transplant. It has been demonstrated that since 
MELD began to be used, the annual number of deaths of 
patients on waiting lists has greatly diminished. In addition, 
even though very ill patients have received transplants, there 
is no proof that post LT survival has decreased (16). Th e 
use of MELD has also allowed evaluation of post transplant 
results in more objective way and has resulted in the fi nding 
that low MELD scores are associated with a greater risk of 
death for patients who undergo LT than is merely being on 
a waiting list (17). Of course, criticisms of this distribution 
system exist, especially of the fact that patients with hepato-
cellular carcinoma are assigned extra points allowing them 
an advantage over patients with other etiologies for obtain-
ing transplantation. Moreover, sometimes there have been 
serious questions about the exact diagnosis of the neoplasia 
and its stratifi cation (18). Th e fact that the MELD includes 
serum creatinine has led to increases in the number of trans-
plants for patients with renal failure and in the number of 
combined liver-kidney procedures. Th is fact is critical in light 
of the shortage of available organs (19). Serum sodium levels 
below 126 mq/L at the moment a patient is placed on a wait-
ing list are associated with 6.3 to 7.8 times increased risk of 
death risk (20). Consequently, the addition of serum sodium 
to the MELD score is considered to improve the prognostic 
quality especially for patients with portal hypertension and 
its complications. As expected, the MELD score is not appro-
priate for all patients and therefore some exceptions exist. 
For some of these such as hepatocellular carcinoma, hepato-
pulmonary syndrome, portopulmonary hypertension, famil-
ial amyloidosis polyneuropathy and primary hyperoxaluria, 
extra points are added to the MELD score to obtain a suit-
able degree of priority for a transplant. Other exceptions are 
untreatable pruritus and recurrent cholangitis. 

When an organ becomes available the recipient is cho-
sen from patients on the waiting list by looking at blood 
type and RH compatibility, compatibility of patient and 
donor’s weight and height and by looking at the patients 
with the highest MELD scores. Several strategies have ari-
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sen to optimize the small number of donors compared to 
the number of recipients on waiting lists. One is to extend 
the criteria for use of organs (21) to include organs from 
donors over 50 years old and organs from donors who have 
suff ered cardiac arrest. Th ese extensions have been associa-
ted with greater risks of graft  dysfunction and greater needs 
for re-transplantation (22). Another strategy is to use livers 
from live donors. Th is has received its greatest acceptance 
in Asia. It has the advantages of appropriate donor scree-
ning, minimum cold ischemia time and the possibility of 
choosing the optimal time for the transplant. In addition, 
organs are now being divided so that the left  lateral segment 
can be used for transplantation into a child and the rest of 
the liver can be transplanted into an adult. Alternately, the 
left  and right hepatic lobes can be separately transplanted 
into 2 adults, but with results that are not easily reproduced 
(23). Finally, domino LTs using livers donated by patients 
with metabolic diseases have been considered (24). 

PRE-TRANSPLANT AND POST TRANSPLANT 
CONSULTATION

Th e objective of consultation prior to transplantation is to 
verify whether the patient is in suffi  ciently good condition 
to tolerate surgery, the immune suppressants and the post 
transplant care. First, the absence of contraindications 
must be confi rmed. Hidden viral infections must be ruled 
out, and the patient’s cytomegalovirus (CMV) status must 
be verifi ed. It is vitally important to perform a CAT scan 
and/or MRI to rule out the presence of lesions indicating 
hepatocellular carcinoma or thrombosis of the portal-
mesenteric axis. Th e patients must be evaluated by a den-
tist, a nutritionist, a social worker, a psychologist and fi nally 
by the anesthesiologist before the procedure is approved 
and the patient can be included on the waiting list. During 
the time that the patient is on the waiting list she or he must 
att end routine appointments with the transplant group 
to evaluate her status, to rule out any appearance of new 
complications from cirrhosis and to treat these opportu-
nely. Sometimes it is necessary to temporarily suspend a 
patient from the transplantation waiting list or even to defi -
nitively remove the patient from the list. At each medical 
appointment a new MELD score is calculated which can 
change the patient’s priority for transplantation relative to 
other patients on the list. 

Post transplant consultations are commonly done every 
eight to fi ft een days for the fi rst 2 months aft er the trans-
plant and then every month for the rest of the fi rst year. 
Th ereaft er patients return for check-ups every 3 months. 
During these evaluations liver graft  functioning is verifi ed 
and the physician checks for short and long term compli-
cations which will discussed later in this article. Th is con-

sultation is also very important for confi rmation of patient 
adhesion to the treatment regime. At these times the physi-
cian can insist on patients adhering to good lifestyles with 
proper diet and exercise to avoid metabolic complications. 
Finally the physician can stimulate patients to restore their 
family, social and work activities. 

IMMUNOSUPPRESSION

Since the introduction of cyclosporin to the world of trans-
plants in 1979 (25) new immunosuppressant medicines 
have appeared on the scene. All of these medications have 
made it possible to increase graft  and patient survival times 
and rates by reducing the number and intensity of acute and 
chronic rejection episodes. Current schemes use a combi-
nation of diff erent steroids: a calcineurin inhibitor (cyclos-
porine or tacrolimus), and a purine synthesis inhibitor 
(azathioprine or mycophenolate). A strict balance between 
drug toxicity and drug eff ectiveness must be achieved. 

Th e calcineurin inhibitors inhibit transcription of 
Interleukin 2 (IL 2) and are the backbone of immuno-
suppression. Tacrolimus is 100 times more powerful than 
cyclosporine. Even though tacrolimus has been shown to 
result in superior survival and graft  loss rates as well as in 
fewer numbers of acute rejections, the diff erences shown in 
various clinical studies have not been great (26), and tacro-
limus is related to increased frequency of diabetes mellitus 
and neurotoxicity. Other important complications with 
these immunosuppressants are renal insuffi  ciency, arterial 
hypertension and dyslipidemia. In addition they have sig-
nifi cant relations to tumor promoters. 

Azathioprine and mycophenolate inhibit purine synthe-
sis and block proliferation of lymphocytes. Th e main 
advantage of mycophenolate is the absence of toxic renal 
eff ects. Nevertheless, when it was evaluated for use as a 
monotherapy, higher rates of acute rejection were found. 
Th e primary adverse eff ects of azathioprine and mycophe-
nolate are gastrointestinal and hematological. Although at 
this moment azathioprine is not widely used in the United 
States, it has advantages including low cost and confi rmed 
utility for autoimmune hepatopathies. 

Serious questions have arisen regarding mTOR inhibi-
tors such as sirolimus and everolimus which block activa-
tion of T cells. Th ese doubts are related to the relation of 
sirolimus to hepatic artery thrombosis (27) and to increa-
ses in mortality rates among stable patients who had been 
receiving calcineurin inhibitors. Other important adverse 
eff ects include delays in the healing of wounds, dyslipide-
mia, lower limb edema, proteinuria, oral pneumonia and 
ulcers. Initially, it was thought that the profi les of these 
drugs might be bett er for renal failure, but this assumption 
has not been demonstrated in clinical studies. Th eir anti-
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tumor and antifi brotic properties have also been spoken of, 
but clinical tests to determine if such advantages exist have 
yet to be published (28). 

Immunosuppression with steroids is intended to last 
three to six months aft er LT. Aft er this time they are nor-
mally suspended to avoid long term adverse eff ects. An 
exception is made in cases of basic autoimmune patholo-
gies for which low doses of steroids are commonly conti-
nued. Other options for immunosuppression include are 
treatments based on antibodies and small molecules such 
as the anti-lymphocyte – anti-thymocyte globulins, basi-
liximab (antibodies against interleukin-2 receptors) and 
alemtuzumab (a lymphocyte depleting agent). Although 
these are not routinely used in LTs, they are useful for cer-
tain specifi c cases (especially for patients with renal failure) 
as agents for saving calcineurin inhibitors in the immediate 
post transplant period (28).

VASCULAR COMPLICATIONS

Although vascular complications have been appearing with 
decreasing frequency, they always generate preoccupation 
about the status of the patient and the hepatic graft  because 
they can lead to graft  loss, re-transplantation and death. Th e 
main diagnostic tool for detecting this type of complication 
is Doppler ultrasonography which - according to protocol – 
should be performed on the day following surgery. In case 
of doubts the diagnosis can be confi rmed with computeri-
zed tomography, magnetic resonance imaging or interven-
tional radiology studies. Th is is especially important when 
further surgical intervention is planned. Arterial compli-
cations include thrombosis, stenosis, hepatic and splenic 
artery pseudo-aneurisms, and gastroduodenal arterial 
steal syndrome. All of these can lead to graft  dysfunction 
and biliary tree complications because they depend exclu-
sively on arterial blood fl ow for irrigation. Risk factors for 
vascular complications are found in Table 2. Although 
thrombosis of the hepatic artery occurs in less than 5% of 
adult patients following LT, it is a catastrophic event which 
is related to 53% of graft  losses and 30% of mortality cases 
(29). Th rombosis of the hepatic artery is characterized 
by sudden elevation of transaminases, biliary prolonga-
tion of prothrombin time, changes in the patient’s mental 
state, stenosis and sepsis with a biliary source. Up to 30% 
of patients may be asymptomatic. Treatment options are 
surgical re-intervention, thrombolysis/angioplasty/stent 
by means of interventional radiology and liver retransplan-
tation. Retransplantation is necessary for more than 50% of 
these patients. Hepatic artery stenosis appears in 3 to 5% of 
LTs (30). It occurs primarily at the location of the anasto-
mosis. Th e treatment of choice is angioplasty and endosco-
pic placement of a stent. Currently complications of venous 

structures are rare: thrombosis and stenosis of the portal 
vein occur in less than 2% of adult patients following LT 
(31). Th ese complications are characterized by abdominal 
pain, intestinal venous congestion, ascites, variceal hemo-
rrhaging and hepatic biochemical alterations. Th rombosis 
is treated surgically or by percutaneous thrombectomy 
combined with anticoagulants. Th e primary treatment for 
stenosis is angioplasty with endoscopic placement of a 
prosthesis, although it must be recognized that for some 
patients the stenoses are not hemodynamically signifi cant 
and do not require treatment. Complications of the hepa-
tic veins and inferior vena cava occur in less than 1% of LT 
patients. Th ey are oft en associated with ascites and inferior 
member edema, but sometimes they can lead to severe dys-
function of the liver graft  as a result of obstruction of the 
vein leaving the biliary tract (32). Interventional radiology 
is the treatment of choice, but sometimes surgical recons-
truction is necessary. 

Table 2. Vascular complications of liver transplantation.

Type of complication Risk factors
Hepatic artery 
thrombosis

Weight of recipient under 10Kg
Prolonged surgery and cold ischemia time
Hepatic artery smaller than 3 mm
Anatomical variants
Reconstruction and use of arterial grafts
Cytomegalovirus infection
Hypercoagulable state
Medical centers with low volume of hepatic 
transplants

Hepatic artery stenosis Intimal lesion by catheters
Lesion caused by clamp
Small caliber arteries
Defi cient surgical technique

Vena porta thrombosis Hypercoagulable state
Previous portal thrombosis
Excessive vessel length
Defi cient surgical technique

Vena porta stenosis Disparity in vessel length
Excessive vessel length
Defi cient surgical technique

Thrombosis and stenosis 
of hepatic and inferior 
cava veins

Hypercoagulable state
Extrinsic compression and fl exibility
Defi cient surgical technique

BILIARY COMPLICATIONS

Biliary complications, including leakage, stenoses, obs-
tructions caused by calculi or biliary mud, and sphincter of 
Oddi dysfunctions, are considered to be the Achilles heel 
of LT (33). Th ey occur in up to 25% of patients. Stenoses 
are classifi ed as early if they occur within the fi rst month 
following LT, or late if they occur aft er the fi rst month. 
Th ey are classifi ed as anastomotic stenoses (AS) or non-
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anastomotic stenoses (NAS) according to their locations 
(34). AS occur later and are related to technical factors, 
while NAS tend to happen earlier and their physiopatho-
logy is characterized by ischemic damage and immunolo-
gical damage to the biliary epithelium. Reports of biliary 
complications in the early history of LTs were associated 
with important levels of morbidity and mortality. Although 
these have diminished over time, biliary complications still 
lead to death in up to 10% of patients (35). Th e main risk 
factors for biliary complications are T-tubes, Roux-en-Y 
anastomoses, ischemia-reperfusion lesions, hepatic artery 
injuries, CMV infection, mutual incompatibility of blood 
groups, the use of organs donated following cardiac arrest 
or antecedents of primary sclerosing cholangitis (PSC) or 
primary biliary cirrhosis (PBS) (36). Biliary complications 
can be characterized by asymptomatic elevation of bioche-
mical liver tests, or by abdominal pain, fever and recurrent 
sepsis. Diagnosis requires evaluation of the biliary route 
with noninvasive methods and then confi rmation with 
cholangiography. When clinical suspicion is high, perfor-
mance of either endoscopic retrograde cholangiopancrea-
tography (ERCP) or percutaneous transhepatic cholan-
giography (PTHC) is preferable, depending on the type of 
anastomosis that was performed and the experience of the 
center in accomplishment of therapeutic procedures such 
as dilatations and the use of biliary stents. When suspicion 
is low, cholangiography using MRI can be performed with 
a positive predictive value and 95% greater precision for 
diagnosing biliary route lesions (37). In a few cases surgical 
re-intervention is necessary, but in other cases, especially 
NAS, the damage can be irreparable and hepatic re-trans-
plantation will become inevitable.

INFECTIONS

Infections continue to be the primary cause of death in 
the early period following LT, and more than 60% of these 

patients present some type of infection during the fi rst year 
(38). Extended use of some prophylaxes has changed the 
epidemiology of post transplant infections by emphasizing 
the role of trimethoprim and sulfamethoxazole to control 
pneumocystis jiroveci. Th ey also have the capacity to prevent 
other pathogens such as nocardia, legionella, listeria, toxo-
plasma, isospora, cyclospora and sensitive bacteria (39). In 
addition nystatin can be used to avoid upper gastrointestinal 
tract candidiasis. Th e risk for certain infections changes over 
time following LT and is closely associated with the intensity 
of immunosuppression and with patient location (Table 3) 
(40) Infections are not easy to recognize in LT patients due 
to immunosuppression and the presence of noninfectious 
causes of fever. Consequently the sharpest diagnostic skills 
must be brought to bear. Th is may include early performance 
x-rays, taking of cultures and invasive procedures depending 
on the particular case. Caution with antimicrobials is neces-
sary due to their toxic eff ects and their interactions with 
immunosuppressants. CMV is very relevant for LT patients. 
Th is is not only because of its cytopathological eff ects within 
the organs that it att acks, but also because of its immune 
modulating capacity that can facilitate infections by bacteria 
and fungi and because of its relation to major rejection epi-
sodes. It can accelerate the reactivation of HCV resulting in 
chronic graft  dysfunction and death (41, 42) Currently there 
are two strategies for avoiding CMV: universal prophylaxis 
including the use of anti-viral drugs for at least 3 months 
following LT (43), and preventive treatment with routine 
viral load tracking or testing with CMV pp65 antigenemia 
assay. When viral particles are detected treatment must begin 
immediately even if the patient is asymptomatic (44). Both 
strategies have been proven to diminish CMV infections, but 
only universal prophylaxis prevents indirect eff ects of the 
infection. Since it is associated with increased patient and 
graft  survival rates, it has become the treatment of choice for 
high risk cases such as when the donor is CMV IgG positive 
but the recipient is CMV IgG Negative.

Table 3. Infection risk according to transplant time.

Early
First 30 days

(nosocomial infection)

Intermediate
Between 1 - 6 months

(Activation of latent infections)

Late
More than 6 months

(Acquired in the community)
Resistant Staphylococcus aureus 
Resistant Enterococcus 
Resistant Gram-Negative Bacilli 
Candida albicans and other types of Candida 
fungi
Clostridium diffi cile
Infections related to the donor
Recipient colonization: pseudomonas, aspergillus 

Infection by herpes virus: CMV, EBV, HSV, VZV
Reinfection by hepatitis B and C
Pneumocystis jiroveci
Listeria, nocardia, toxoplasma, leishmania, 
strongyloides
Mycobacterium tuberculosis
Mycosis: Aspergillus 

Communicable pneumonia, urinary infections
Fungal infections: cryptococcus, atypical mold, 
and mucor
Infection by Nocardia and rhodococcus
Infection by herpes virus: CMV, EBV, HSV, VZV
Communicable viral infections

CMV: cytomegalovirus. EBV: Epstein Barr Virus. HSV: Herpes simplex virus. VZV: Varicella zoster virus. Modifi ed from Jay A. Fishman (40).
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ACUTE AND CHRONIC REJECTION

In spite of advances in immunosuppression, rejection of the 
liver graft  continues to be an important cause of morbidity 
and graft  loss in some patients (45) Rejection can be hype-
racute, acute or chronic. Th e fi rst is very rare, is mediated by 
antibodies, and is related to mutual blood group incompa-
tibility with complex immune deposits and hepatic sinus-
oid complements. Acute cellular rejection is most com-
mon. It occurs most frequently in the fi rst month aft er LT. 
It is categorized as slight, moderate and severe according to 
hepatic biopsy fi ndings for portal infl ammatory infi ltrate, 
compromised biliary epithelium and compromised vascu-
lar endothelium. Acute cellular rejection occurs in 40 - 60% 
of cases with 20% of patients experiencing a second epi-
sode. Although acute cellular rejection occurs in LT at the 
same frequency as in transplantation of other solid organs, 
the majority of authors consider that acute early rejection 
does not have an impact on delayed functioning of the 
liver graft  or on the survival of the patients. Th e main risk 
factors associated with rejection are HLA incompatibility, 
young recipients, black race, prolonged cold ischemia time, 
creatinine under 2.0 mg/dL, donor age over 30 years, and 
transplants indicated by autoimmune hepatic disease, acute 
hepatic failure or hepatitis C infections (46). Acute rejec-
tion is characterized by hepatic biochemical alterations, 
fever, abdominal pain and ascites. Th e diagnosis is confi r-
med with a hepatic biopsy. Infectious, vascular and biliary 
complications must be ruled out. Th e treatment of choice, 
intravenous steroids, is eff ective in 90% of these patients. 
In refractory cases it is necessary to use lymphocyte eradi-
cation therapy. Aft er rescue with steroids it is necessary to 
increase the immunosuppressant basis or to switch patients 
to treatment with tacrolimus and/or mycophenolate if they 
had not already been receiving them (47). Chronic rejec-
tion now occurs in less than 5% of patients. Although it can 
occur early, 85% of these cases happen 6 months or more 
aft er LT (48). Risk factors include PSC or CBP transplant, 
mutual HLA incompatibility, CMV infections, recurrent 
acute rejections and graft s which are refractory to steroids. 
Patients present cholestatic biochemical changes, jaundice, 
and pruritus. In some cases they may already have cirrho-
sis stigmata. Histological characteristics are ductopenia 
and obliterative vasculopathy of medium caliber arteries. 
Chronic rejection is treated with tacrolimus or increased 
dosages of steroids with the addition of mycophenolate 
and in many cases by hepatic re-transplant.

RELAPSES 

Relapses of the basic disease are an important problem for 
long term follow-up aft er LT. In the case of cirrhosis due to 

hepatitis C virus recurrence is early and universal among 
patients with detectable viral loads at the time of trans-
plant. Several relapse patt erns occur. Th e most common 
is chronic hepatitis no diff erent than in patients who have 
not undergone transplantation except that viremia is grea-
ter and progression to cirrhosis occurs in only 5 to10 years 
(49) Other patients (< 10%) present fi brosing cholesta-
tic hepatitis, a severe condition related to high viral loads 
in patients with strong immunosuppression. Th e virus 
exerts a direct cytopathological eff ect in the absence of an 
immune response. Th is occurs during the fi rst months and 
generally leads to graft  failure in the fi rst year. Independent 
of patt erns of recurrence, cirrhosis occurs in 30% of LT 
patients, with decompensation occurring in the fi rst year. 
Recurrence of cirrhosis is the main cause of graft  failure 
and death in patients who receive transplants because of 
HCV. Treatment includes use of pegylated interferon and 
ribavirin for a year with maintenance of 30% viral response 
rates (50). Adverse eff ects, dose adjustments, suspension 
of medicines and acute rejection occur in less than 10% of 
patients. Retransplantation for this group of patients is very 
controversial due to the high rate of loss of new graft s. In the 
past HBV recurrence was so high and associated with such 
high mortality that transplantation was contraindicated for 
these patients. Th is changed with the introduction and use 
of a combination of immunoglobulin for hepatitis B and 
an antiviral. Recurrence rates have fallen to below 10% in 
this population (51). Currently we are working on defi ning 
early immunoglobulin withdrawal time and appropriate 
duration for administration of antiviral drugs. Th e recu-
rrence of alcoholic liver disease is between 7% and 50%, 
but of these only 10% to 15% have severe enough alcohol 
consumption that it can lead to graft  loss (52). Recurrence 
rates for other diseases and their respective risk factors are 
presented in Table 4.

LONG TERM COMPLICATIONS

Insofar as patients’ post LT survival rates have increased it 
has become necessary for physicians to familiarize them-
selves with the long term complications that can occur and 
which can endanger graft  functionality, patient quality of 
life and which can reduce patient life expectation. Many 
of these complications derive from the adverse eff ects of 
immune suppressants, sedentary life styles and failure to 
adhere to an appropriate diet. Arterial hypertension (AHT) 
develops in 65 - 70% of patients in the fi rst year following 
LT (53). It normally develops early and continues over 
time. Calcium antagonists and beta blockers are the pre-
ferred treatment. Angiotensin-converting-enzyme inhibi-
tor and ALTAR II should not normally be administered 
during the fi rst months following LT when high doses of 
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calcineurin inhibitors are being administered. High blood 
pressure has been demonstrated to be a risk factor for death 
in long term follow-ups (54). Dyslipidemia, which occurs 
in 45 - 60% of cases following LT, is related to the use of 
calcineurin inhibitors and mammalian target of rapamy-
cin (mTOR). Since it is commonly refractory to changes 
in diet, the physician should consider early introduction 
of normolipemic agents such as statins and fi brates which 
have only slight medicinal interactions with immunosup-
pressants. Pravastatin interacts the least. Diabetes mellitus 
occurs in 30 - 40% of post transplant patients (55) with 
80% occurring within the fi rst month. Diabetes can be tran-
sitory, it soon becomes well established. It occurs more fre-
quently in obese individuals who have had transplants due 
to alcoholic cirrhosis or HCV and among those who are 
treated with tacrolimus. An att empt to clear steroids from 
the patient must made, but the principal treatment is admi-
nistration of insulin. Th e presence of diabetes mellitus both 
prior to and following LT has been related to greater mor-
bidity and mortality aft er the fi rst year (56). Obesity occurs 
in up to 40% of patients aft er a transplant (57), but is most 
frequent among patients who receive transplants because 
of NAFLD. Th e greatest weight gain occurs during the fi rst 
6 months. Th e previous complications can be summarized 
within metabolic post-transplant syndrome which occurs 
in up to 50% of patients. It requires lifestyle changes, parti-
cularly adherence to healthy diet of fruit, polyunsaturated 
vegetables and fatt y acids combined with weekly exercise. 

Th ese measures must be implemented as early as possible 
following transplantation (58). In the long term, advanced 
chronic renal disease occurs in 18% of LT recipients (59). 
It is associated with increased morbidity and mortality 
(60). Th e glomerular fi ltration rate and microalbuminuria 
of all patients at risk for renal failure must be checked every 
6 months. Th e use of nephro-toxic substances must be pro-
hibited and high blood pressure and diabetes mellitus must 
be treated appropriately. 

LT recipients are at 2 to 4 times greater risk of suff ering 
neoplasias than patients of the same age and gender who 
do not receive transplants (61). It has been proposed that 
immunosuppressants diminish the immune system’s capa-
city to monitor and control malignant cells and viruses 
with oncogenic properties. Indeed, the predominant neo-
plasias among these patients are related to viruses. Th ey 
include non-Hodgkin’s lymphoma, Kaposi Sarcoma and 
uterine neck carcinoma (62). Skin cancer, which is the 
most frequent cancer encountered among these patients, 
sometimes develops more rapidly than usual with early 
metastases. Some groups of patients have specifi c risk 
factors for certain neoplasias. For example, patients with 
primary sclerosing cholangitis (PSC) must be monitored 
for development of cholangiocarcinoma, and patients PSC 
concomitant with ulcerative colitis must be monitored for 
colon cancer. Patients with alcoholic hepatic disease have 
a greater risk of neoplasias of the aerodigestive tract espe-
cially those who have concomitant tobacco addictions. 

Table 4. Recurrence of underlying diseases aft er liver transplantation.

Disease Recurrence Diagnosis Risk Factors
Alcoholic Cirrhosis 7 - 50% Any alcohol consumption Family history of alcoholism, depression, 

other substance abuse, abstinence prior 
to LT, lack of partner

NAFLD 25% Biopsy with steatohepatitis Obesity, post LT diabetes mellitus, pre LT 
dyslipidemia bariatric surgery 

Autoimmune Hepatitis 16 - 40% ANAS > 1:40
 ALT > 2 times as persistent
 Hypergammaglobulinemia
Conclusive hepatic biopsy Good response to steroids
Excluding other causes of liver graft dysfunction 

HLA DR 3 from recipient, high grade 
necroinfl ammation in native liver, high 
levels of immunoglobulin G

Primary biliary cirrhosis 10 - 35% Conclusive biopsy with portal compromise and ductopenia
Discard chronic rejection/HCV

Use of tacrolimus (instead of 
cyclosporine), steroid clearing, young 
donor, prolonged cold ischemia time, old 
recipient 

Primary
Sclerosing
Cholangitis 

10 - 38% Dilatation and narrowing of intra hepatic and extra biliary 
routes 
> 90 days post LT or hepatic biopsy with fi brous cholangitis 
and ductopenia Discard hepatic artery injuries, chronic 
rejection, stenosis anastomotic or < 90 days

Male gender, HLA DRB1, intact colon, 
presence of intestinal infl ammatory 
disease, acute rejection, infection by CMV, 
graft with extended criteria, prolonged cold 
ischemia

Hepatocellular 
carcinoma

10 - 15% 
(Milan criteria)

X-ray Images of masses in liver or metastasis. alpha-
fetoprotein elevation 

Tumors > 5 cms, vascular invasion, poorly 
differentiated 
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Mortality due to neoplasias is one of the main long term 
causes of death following LT, and occurs signifi cantly more 
frequently than in the general population (63). 

CONCLUSIONS

Liver transplantation is the treatment of choice for advan-
ced liver disease and for some other entities. LT has very 
good long term results that depend on factors related to the 
patient, the donor, the surgery and the immune suppres-
sion therapy. Patients with cirrhosis should be referred to 
liver transplantation programs so that their conditions can 
be improved as much as possible prior to performance of 
surgery at the optimum moment. Post liver transplant care 
is complex because of the particular complications that 
occur in these patients, but it is possible to achieve total 
recovery and restore their social, family and work lives. 
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